A new numerical method for solving fourth order ordinary differential equations directly is proposed in this paper. Interpolation and collocation were employed in developing this method using seven steps. The use of the approximated power series as an interpolation equation was adopted in deriving the method. The basic properties of the new method such as zero-stability, consistency, convergence and order are established. The numerical results indicate that the new method gives better accuracy than the existing methods when it is applied to fourth ordinary differential equations.
Introduction
The general fourth order ordinary differential equations (ODEs) of the form 
are considered in this paper. Eq. (1) can be solved by reducing it to its equivalent first order system as mentioned in [1] [2] [3] [4] [5] [6] [7] [8] [9] . However, this approach suffers some setbacks, such as evaluation of too many functions and heavy computation (see [10] [11] [12] ).
Direct methods of solving Eq. (1) have been examined by several researchers [10, [12] [13] [14] . They developed linear multistep methods using interpolation and collocation whereby the use of the approximated power series as a basis function was considered. Kayode [12] developed an efficient zero-stable numerical method with step number k = 4 and 5 for fourth order initial value problems (IVPs), which was implemented in predictor-corrector mode. Furthermore, a five-step block method for solving fourth order ODEs directly is presented in [10] . In addition, in [13] and [14] six-step block methods are developed for solving fourth order ODEs using a multistep collocation approach whereby collocation points are selected at some grid points. These methods, however, have low accuracy.
In order to improve the accuracy of the existing methods, this article proposes a new block method for directly solving general fourth order IVPs of ODEs by increasing step number k.
Methodology
Let the approximate solution to Eq. (1) be a power series of the form 
where k is the step number. The fourth derivative of Eq. (2) gives
Eq. (2) is interpolated at , ,   2  3  4  4  4  5  5  5  5  5  5  2  3  4  4  4  4  4  4  4  4  4  2  3  4  4  4  3  3  3  3  3  3  2  3  4  4  2  2  2  2  2 1 ..... 
For k = 7, we have 
The values of w, u and v are w = 119750400, u = 13305600, v = 23950080, for
Eq. (5) is evaluated at the non-interpolating points, i.e. t = -6, -5, 0 and 1, to produce the discrete schemes. The first, second and third derivatives of Eq. (5) are evaluated at all the points within the interval, i.e. t = -6, -5, -4, -3, -2, -1, 0 and 1, to give the derivatives of the discrete schemes. These schemes are combined in a matrix, whereby both the y and the f function are multiplied by the inverse of the coefficients of , 0(1)
This yields a block of the form
where
If k = 7, we obtain 
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 Analysis of the Properties of the Block Method
Order of the Method
The linear operator associated with Eq. (6) can be defined as
Eq. (7) is expanded in Taylor series, which gives
The Eq. (6) and the associated linear operator are said to have order p if
 . Therefore, our method's Eq. (6) has order (p) [8, 8, 8, 8, 8, 8, 8] T with error constants
Numerical Experiment
The accuracy of the new method is examined by solving the following differential problems. 
The results generated after solving the above problems are shown in Tables 1-4 .
The following notations are used in Tables 3 and 4: S2PEB: Sequential implementation of the 2-Point Explicit Block Method.
P2PEB: Parallel implementation of the 2-Point Explicit Block Method.
S3PEB: Sequential implementation of the 3-Point Explicit Block Method.
P3PEB: Parallel implementation of the 3-Point Explicit Block Method. Table 1 Comparison of new method with [13] and [14] for solving problem 1. Table 2 Comparison of new method with [10] and [12] for solving problem 2. Table 4 Comparison of new method with [7] for solving problem 4. 
Conclusion
A seven-step block method for the solution of fourth order ODEs is proposed in this paper. The new method was used to solve fourth order IVPs of ODEs. The numerical results were compared with the existing methods. The new method performed better than the methods in [10, [12] [13] [14] , which employed 5 and 6 steps (refer to Tables 1 and 2 ). This implies that better accuracy can be achieved when step number k is increased. The accuracy of the new method was also found to be better than the method in [7] , which was developed through numerical integration using 8 steps (refer to Tables 3 and 4) . Thus, based on the numerical results, the new method outperformed the existing methods in terms of accuracy and should be considered as a viable alternative for directly solving fourth order initial value problems.
